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(57)Abstract 

PROBLEM TO BE SOLVED: To provide the manufacturing method of a 
variable-capacitance element for high frequency at a low cost that can be 
readily formed on a ceramic substance, of which capacitance changes 
greatly at low voltage, and of which the capacitor characteristics do not 
deteriorate even at a frequency of 1 GHz or higher. 

SOLUTION: In this method, a film comprising a low-resistance, non-oxide 
metal is formed as a lower electrode 2 through the application pyrolysis 
method. A dielectric thin film 3 is formed on the lower electrode 2 through 
the application and pyrolysis method. A single layer film or a laminated film 
comprising a low-resistance non-oxide metal, a high-melting point metal, a 
low-resistance non-oxide metal is formed on the dielectric thin film 3 as 
the upper electrode 5 by the sputtering method or vacuum deposition 
method is formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the capacity adjustable component for RFs characterized by to form the film 
which consists of a non-oxidizing quality metal as a lower electrode with a spreading thermal decomposition method, to 
form a dielectric thin film with a spreading thermal decomposition method on said lower electrode, and to form the 
cascade screen which consists of a monolayer of low resistance and a non-oxidizing quality metal, or low resistance and a 
non-oxidizing quality metal / refractory metal / non-oxidizing quality metal as an up electrode with the sputtering method 
or a vacuum deposition method on said dielectric thin film. 

[Claim 2] The manufacture approach of the capacity adjustable component for RFs according to claim 1 of being after 
forming a lower electrode, and processing said lower electrode surface with the solution containing HF before forming a 
dielectric thin film. 

[Claim 3] The manufacture approach of the capacity adjustable component for RFs according to claim 1 or 2 that a non- 
oxidizing quality metal is one sort chosen from the group which gold and a refractory metal become [ gold or platinum, and 
low resistance and a non-oxidizing quality metal ] from a tantalum, titanium, a tungsten, and molybdenum, or two sorts or 
more. 

[Claim 4] The manufacture approach of the capacity adjustable component for RFs any one publication of claim 1-3 which 
forms a dielectric thin film by TiO(BaySrl-y) 3 [0.5<=y<1] (barium titanate strontium). 

[Claim 5] The capacity adjustable component for RFs which it comes to form by the approach according to claim 1 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of the capacity adjustable component for RFs, or the capacity 
adjustable component for RFs, this invention can be applied more to a detail at the capacitor for RF devices etc., and 
relates to the manufacture approach of the capacity adjustable component for RFs which can change the capacity a lot by 
electrical-potential-difference impression, or the capacity adjustable component for RFs. 
[0002] 

[Description of the Prior Art] Conventionally, an electrical potential difference is impressed to the ferroelectric of a thing 
and (b) bulk using the pn junction of Si, such as (a) varicap diode and a varactor, or a GaAs semi-conductor as a capacity 
adjustable component, and there is a variable capacitor using a dielectric constant decreasing etc. However, generally, 
since neither Si nor the single crystal of GaAs can be grown up in the shape of [ monolithic on a ceramic substrate ] a 
thin film, the above-mentioned component (a) needs to produce from Si or the single crystal wafer of GaAs. Therefore, the 
technical problem that it cannot form as an integration device on a ceramic substrate occurs. 

[0003] Moreover, as a variable capacitor of the above (b), there are some which are proposed in JP, 62-25941 7,A, for 
example. As shown in drawing 1010 , this variable capacitor is the structure where the ferroelectric 14 (about 45 
micrometers in thickness) of bulk was pinched by inter-electrode [ up-and-down ], was equipped with the lower capacity 
electrode 13 and lower bias electrode 13' as a lower electrode, and is equipped with the up capacity electrode 16 and up 
bias electrode 16' as an up electrode. Between this lower bias electrode 13* and the lower capacity electrode 13, direct- 
current bias is impressed between up bias electrode 16' and the up capacity electrode 16, the dielectric constant of a 
ferroelectric 14 is changed by this to it, and capacity between up bias electrode 16' and the up capacity electrode 16 is 
made adjustable between lower bias electrode 13' and the lower capacity electrode 13 between. 

[0004] In addition, in the above-mentioned variable capacitor, what made ferroelectric ceramic powder the shape of a 
sheet with a thickness of about 45 micrometers by using synthetic resin, such as polyvinyl alcohol, as a binder is used as a 
ferroelectric 14. Thus, since the ferroelectric ceramic material of bulk is used in the variable capacitor of (b), since the 
thickness of the ferroelectric itself is thick, the electrical potential difference to impress is also large and low-battery- 
izing is also difficult [ it is difficult to miniaturize as a thin film device, and ] for it. Moreover, since the ferroelectric is used, 
there is a fault of not operating as a capacitor on the frequency of 1 GHz or more. 

[0005] On the other hand, although the dielectric constant change by electrical-potential-difference impression of the 
strontium titanate (SrTi03) thin film which is paraelectrics is reported (A.Walkenhorst et.al., Appl.Phys.Lett60 (1992) 
1744), the problem that it is small compared with bulk has the dielectric constant change in this case. Moreover, in the 
case of the strontium titanate of bulk, a big dielectric constant change can be obtained, but it is actual that it is necessary 
to make it the low temperature of 30K in order to obtain a big dielectric constant change in this way, and it cannot apply 
as a capacity adjustable component. 

[0006] moreover, the sol gel process which uses a physical method and organometallic compounds, such as vacuum 
evaporation technique, the sputtering method, and the laser ablation method, as a start raw material, pyrolyzes these as 
an approach for forming such a dielectric thin film on an electrode, and obtains a dielectric and CVD (Chemical Vapor 
Deposition) — the chemical approaches, such as law, are used. In such a thin film forming method, spreading thermal 
decomposition methods, such as a sol gel process, are widely used from advantages, such as that homogeneous mixing of 
atomic level is possible, presentation control being easy and excelling in repeatability, that membrane formation of a large 
area is possible at ordinary temperature ordinary pressure, and being low cost industrially. 

[0007] However, in case a dielectric thin film is formed with spreading thermal decomposition methods, such as a sol gel 
process, depending on 500 degrees C or more and the case, the heat treatment temperature of 800 degrees C or more 
may be needed. Therefore, the electrode material which can bear such temperature, and electrode structure are needed. 
As an electrode for devices used especially in a high frequency band hundreds of MHz - 1GHz or more, although low 
resistance metals, such as Au, Ag, and Cu, are desirable, in order to oxidize by the above-mentioned heat treatment with 
the metal with which Ag, Cu, etc. tend to oxidize, it is unsuitable as an electrode. 

[0008] Moreover, in Au which is a non-oxidizing quality metal, since adhesion with a substrate is secured, laminated 
structures, such as Au/Ti, may be adopted, but in order that this structure may also cause concavo-convex increase of a 
lifting electrode for a reaction by the above-mentioned heat treatment, it is not suitable for an elevated-temperature 
process. Furthermore, there is the approach of carrying out spreading pyrolysis by print processes etc. using Au paste, 
and forming an electrode, and in order to improve adhesion, thermal resistance, etc. for Au paste in this case, the glass 
component is usually contained. Therefore, in case a dielectric thin film is formed, or in case an electrode is formed on a 
dielectric thin film, it has the problem of the property of a dielectric thin film deteriorating or producing exfoliation of the 
film by the reaction in the interface of the glass component contained in dielectric materials and Au paste. 
[0009] It is made in order to solve the above technical problems, it can form by low cost easily also on a ceramic 
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substrate, and it is small, a big capacity change is obtained by the low battery, and this invention aims even the high 
frequency band hundreds of MHz - 1GHz or more at offering the capacity adjustable component of the low cost in which a 
capacitor property does not deteriorate. 
[0010] 

[Means for Solving the Problem] According to this invention, the manufacture approach of the capacity adjustable 
component for RFs which forms the film which consists of a non-oxidizing quality metal as a lower electrode with a 
spreading thermal decomposition method, forms a dielectric thin film with a spreading thermal decomposition method on 
said lower electrode, and forms the cascade screen which consists of a monolayer of low resistance and a non-oxidizing 
quality metal, or low resistance and a non-oxidizing quality metal / refractory metal / non-oxidizing quality metal as an up 
electrode with the sputtering method or a vacuum deposition method on said dielectric thin film is offered. 
[0011] Moreover, according to this invention, the capacity adjustable component for RFs which it comes to form by the 
above-mentioned approach is offered. 
[0012] 

[Embodiment of the Invention] In the manufacture approach of the capacity adjustable component for RFs of this 
invention, the capacity adjustable component for RFs mainly forms a lower electrode, a dielectric thin film, and an up 
electrode in this order, and is constituted. In addition, as for the capacity adjustable component for RFs of this invention, 
being formed on a substrate is desirable. Especially as a substrate which can be used, it is not limited and the dielectric 
loss in a RF can use compound semiconductor substrates, such as semi-conductor substrates, such as insulating 
substrates, such as ceramic substrates, such as a small thing, for example, an alumina etc., a glass substrate, and a resin 
substrate, silicon, and germanium, and GaAs, and InGaAs, etc. Especially, a ceramic substrate is desirable in respect of 
reinforcement thermal resistance, cost, etc. moreover, the substrate which can be used for this invention — the front 
face — SiNx and Si02 etc. — the glue line for making good adhesion with an insulator layer, the interlayer insulation film 
which covers the component which constitutes a desired circuit, and these, and the electrode layer formed on a substrate, 
or these may be put together, and it may be formed (for example, a tantalum, titanium, titanium nitride, etc.). 
[0013] In the approach of this invention, the film which consists of a non-oxidizing quality metal as a lower electrode is 
first formed with a spreading thermal decomposition method. It has the resistance which is extent which can generally be 
used as an electrode material as a non-oxidizing quality metal here, and they are the usual electrode formation conditions. 
When the metal with which the oxidation reaction which has a bad influence on the property of an electrode does not 
occur is meant, for example, specific resistance carries out grade heat treatment for 10 - 120 minutes in an about 500- 
900-degree C temperature requirement or less about 1x10-5ohmcm and in atmospheric air, the ingredient with which 
oxidation reaction hardly occurs is mentioned. Specifically, gold, platinum, palladium, etc. are mentioned, the case where 
the capacity adjustable component in which use in a RF field is possible is formed especially — a conductor — gold with 
little loss is desirable. 

[0014] Vacuum processes, such as an approach well-known as the membrane formation approach of this metal, for 
example, electron beam vacuum deposition, and a spatter; although it can form in desired thickness by various approaches, 
such as spreading thermal decomposition methods, such as print processes, the MOD method, and a sol gel process, 
especially simple processes, such as a spreading thermal decomposition method from a heat-resistant viewpoint in the 
process of the dielectric thin film formed at low-cost-izing and a back process and screen printing which used the paste 
of an electrode material especially, are desirable. 

[0015] the case where it is used, for example by the RF 1GHz or more although the thickness of a lower electrode 
changes with classes of device which carries a capacity adjustable component — a conductor — about 0.5-5 micrometers 
is still more desirable 0.5 micrometers or more as thickness for reducing loss. Moreover, as mentioned above, in order to 
improve the adhesive property of a lower electrode and a lower layer etc., as long as it can be equal to heat treatment at 
a back process, a glue line etc. may be formed directly under a lower electrode. Furthermore, the capacity which it is going 
to obtain, an application, applied voltage, etc. can adjust the configuration of a lower electrode suitably. 
[0016] After a lower electrode forms the above-mentioned metal, patterning of it can be carried out to a desired 
configuration by the photolithography and the etching method, the lift-off method, etc. Moreover, after forming a lower 
electrode, before forming the dielectric thin film mentioned later, it is desirable to process a lower electrode surface with 
the solution containing HF. Processing here removes binder components, such as a glass component of a lower electrode 
surface, and as long as it can carry out for accumulating and electric contact can be made [ which makes good electric 
contact to the dielectric film and electrode which are formed behind ] good, especially the approach is not limited. In 
addition, with the solution which contains HF here, the mixed acid of for example, an HF10% water solution, a Buffered HF 
(BHF) water solution, HF water solution, and HCI, the mixed acid of a BHF water solution and HCI, etc. are mentioned. 
[0017] As an approach of processing a lower electrode surface with the solution containing HF, the approach of spraying 
or applying this solution to a lower electrode surface, the approach immersed into this solution in a lower electrode are 
mentioned, for example. Although the time amount contacted in this solution can be suitably adjusted to a lower electrode 
surface by the solution to be used, concentration, an art, etc., for example in the immersed approach, the temperature 
requirement whose temperature of a solution is about 15-25 degrees C, and the solution to be used are the mixed acids of 
Daikin Industries BHF110and 12 N-HCI, and, as for that concentration, in the case of about BHF:HCI:H20=1:1 :6. 5 
seconds - about 15 seconds are mentioned. 

[0018] Next, a dielectric thin film is formed with a spreading thermal decomposition method on the above-mentioned lower 
electrode. Although it is not limited and barium titanate strontium [(BaySr1-y) Ti03 (0.5<=y<1)], barium titanate [BaTi03], 
a titanic-acid bismuth [Bi4 Ti 3012], etc. are mentioned especially as a dielectric thin film, barium titanate strontium 
[(BaySr1-y) Ti03 (0.5<=y<1)] is desirable especially. 

[0019] the approach, for example, a spatter, that these dielectrics thin film is well-known, print processes, vacuum 
deposition, a sol gel process, and MOCVD — although it can form in desired thickness by various approaches, such as law 
and the MOD method, it is desirable the spreading thermal decomposition method from a viewpoint of the ease of low- 
cost-izing and presentation control and to form with a sol gel process especially especially. Although the thickness of a 
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dielectric thin film can be suitably adjusted according to the magnitude of a capacity adjustable component, applied 
voltage, an application, the formation approach, etc., 50nm - its about 3 micrometers are desirable, for example. In 
addition, this dielectric thin film may be formed by one layer, and may be formed above two-layer. Moreover, when forming 
above two-layer, the presentation rate of a dielectric thin film may be the same, and may be changed gradually or 
continuously. 

[0020] In the formation approach of a dielectric thin film, the precursor solution of the element which constitutes a 
dielectric thin film is first prepared with a sol gel process, for example. Precursor solutions are suitable concentration, 
suitable temperature, and the suitable blending ratio of coal, can dissolve carboxylate or alkoxides, such as Ba, Sr, and Ti, 
in a suitable aquosity medium or a suitable organic solvent, and can be prepared. Under the present circumstances, as an 
organic solvent which can be used, lower alcohol, such as a methanol, ethanol, and propanol, a xylene, acetic ester, etc. 
are mentioned, for example. Although preparation of a precursor solution changes with presentations of the ferroelectric 
which is finally going to obtain each solution of the metallic element which constitutes a ferroelectric Prepare about 0.1-5 
mols /I. separately [ it is desirable and / mols //I. / about 0.1-2 ], for example, about 200 degrees C or less, while being 
about 150 degrees C or less preferably and heating enough It mixes suitably for about 5 hours, stirring preferably for about 
1 to 3 hours, and the approach of carrying out extent stirring of the mixed liquor further 1 hour - one whole day and night 
etc. is mentioned. In addition, as for a precursor solution, it is desirable to perform filtration, distillation of a solvent, 
adjustment of concentration, etc. to arbitration. 

[0021] Next, the obtained precursor solution can be further applied by the thickness of about 20-200nm of hits on a lower 
electrode by various approaches, such as a spin coat method, print processes, and the roll coat method. However, since it 
will be easy to generate a crack at a desiccation process if neighboring thickness is still thicker, the thickness which a hit 
applies further has more desirable about 100nm or less. In addition, in the case of print processes, especially a precursor 
solution can adjust the viscosity by mixing suitably organic solvents, such as organic binder resin, such as acrylic resin, 
phenol resin, an alkyd resin, ethyl cellulose, and polyvinyl alcohol, and an alcoholic system, an ether system, and an ester 
system. 

[0022] Furthermore, the applied precursor solution is dried. Although the approach of desiccation can be suitably chosen 
with the presentation of the class of organic solvent used as a precursor solution, and a precursor solution etc., it can be 
preferably performed or less about 15 minute room and by heat-treating for [ 10 seconds - ] 60 minutes 80 degrees C - 
300 degrees C in a 100 degrees C - about 200 degrees C temperature requirement and atmospheric air, for example. Heat 
treatment uses a well-known approach, for example, an infrared heating furnace, a resistance heating furnace, etc., is good 
in a fixed time amount line at the temperature of homogeneity, and may be performed by changing temperature. 
[0023] Then, decomposition removal of the organic substance in a thin film may be carried out by heat treatment at 
arbitration. The heat treatment approach in this case is the temperature which the organic substance which exists in a 
thin film fully decomposes, and it is desirable to carry out in the temperature requirement where crystallization does not 
start, and, specifically, it can be performed a grade for 10 - 60 minutes by the inside of a 400 degrees C - about 550 
degrees C temperature requirement and atmospheric air, or the inert gas ambient atmosphere middle class. 
[0024] As for the above-mentioned process, it is desirable to carry out repeatedly according to the thickness of the 
dielectric thin film which it is going to obtain twice or more. In order to obtain the dielectric thin film of the same class and 
a presentation ratio, the above-mentioned process in this case may be repeated on the completely same conditions, and 
according to the class and presentation ratio of a dielectric thin film, that condition etc. may be adjusted suitably and it 
may repeat it. Moreover, a dielectric thin film may be crystallized to arbitration. Under the inert atmosphere of an oxygen 
ambient atmosphere, an argon, nitrogen, etc., under ordinary pressure or reduced pressure, crystallization of a dielectric 
thin film is a temperature requirement 550 degrees C - 800 degrees C or less under ordinary pressure preferably, and can 
be performed a grade for - 60 minutes during 30 seconds, the heat treatment approach in this case — RTA besides an 
above-mentioned approach — law etc. can be used. 

[0025] In addition, it may serve as heat treatment for decomposition removal of the organic substance in the thin film in 
the above, and heat treatment for crystallization by choosing suitable conditions suitably, and they may be performed. 
Furthermore, the cascade screen which consists of a monolayer of low resistance and a non-oxidizing quality metal, or low 
resistance and a non-oxidizing quality metal / refractory metal / non-oxidizing quality metal as an up electrode is formed 
with the sputtering method or a vacuum deposition method on a dielectric thin film. 

[0026] The low resistance and the non-oxidizing quality metal in an up electrode can mention the thing in a lower 
electrode, and the same thing. Moreover, as a refractory metal, the metal which can usually be used as barrier metal or a 
glue line is mentioned, and, specifically, titanium, a tantalum, a tungsten, molybdenum, etc. are mentioned. An up electrode 
can usually be used as an electrode material as a whole, and, specifically, a golden monolayer or gold / tantalum / 
platinum, gold / titanium / platinum, gold / tungsten / platinum, gold / molybdenum / platinum, etc. are mentioned, the 
case where the capacity adjustable component in which use in a RF field is possible is formed especially — a conductor - 
- a golden monolayer, or gold / tantalum / platinum with little loss, and gold / titanium / platinum are desirable. 
[0027] Vacuum processes, such as an approach well-known as the membrane formation approach of a section electrode 
besides, for example, vacuum deposition, and a spatter; although it can form in desired thickness by various approaches, 
such as spreading thermal decomposition methods, such as print processes, the MOD method, and a sol gel process, the 
sputtering method from a viewpoint of making a condition good or vacuum deposition of the interface of an up electrode 
and a dielectric thin film is desirable, the case where it is used, for example by the RF 1GHz or more although the 
thickness of an up electrode changes with classes of device which carries a capacity adjustable component — a 
conductor — 0.5 micrometers or more and about further 0.5-5 micrometers are desirable as thickness for reducing loss. 
[0028] Moreover, as mentioned above, in order to improve the adhesive property of an up electrode etc., a glue line etc. 
may be formed directly under an up electrode. Furthermore, the capacity which it is going to obtain, an application, applied 
voltage, etc. can aojust the configuration of an up electrode suitably. For example, various configurations, such as a 
configuration to which the whole surface of an up electrode contacts a dielectric thin film, a configuration with which an up 
electrode covers the whole dielectric surface, and a configuration which has the Ayr bridge in the part between an up 
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electrode and a dielectric thin film, are mentioned. 

[0029] If the capacity adjustable component in this invention be the configuration and structure where it can be make to 
operate as a capacity adjustable component to a GHz band , especially they be limit and various configurations , such as 
general capacitor structure of come to carry out the laminating of a lower electrode , a dielectric thin film , and the up 
electrode one by one for example , vertical mold capacitor structure , and structure of an up electrode where the Ayr 
bridge be formed in the end section at least , and the thing of structure be contain . 

[0030] Moreover, the capacity aajustable component in this invention can impress an electrical potential difference to a 
lower electrode and up inter-electrode one, and can change capacity. By impressing bias voltage at least to one side of a 
vertical section electrode, capacity can be changed and, specifically, the dielectric constant of a dielectric thin film can be 
further changed by impression of this bias voltage according to change of an electrical potential difference. Although 
dielectric materials, thickness, or an application can adjust suitably the electrical potential difference impressed to a 
vertical section electrode, about **5V is preferably mentioned below a **2QV grade from viewpoints, such as leakage 
current of a dielectric, and the practicality of a power source, for example. Moreover, the more the rate of change 
(capacity x100 of [the capacity of capacity-OV after electrical-potential-difference impression] / 0V) of the capacity 
which changes corresponding to applied voltage is large, it is desirable, for example, the more is mentioned about -90% of 
more preferably about -50% or more. Furthermore, although the dielectric constant of the dielectric which changes 
according to the above-mentioned applied voltage changes with process tolerance of the electrode surface product of 
dielectric materials, dielectric thickness, and an up electrode and its formation approach, and an up electrode etc., 50 to 
about 1000 are mentioned, for example. As for a dielectric constant, in formation by print processes, 400 or less are 
desirable. 

[0031] As mentioned above, since the capacity adjustable component of this invention can change the capacity of the 
whole component a lot by impressing an electrical potential difference to a lower electrode and up inter-electrode one, 
capacity influences the property of a RF circuit, it becomes possible to change a filter transparency property, a detection 
frequency, etc. of it, and it becomes RF devices, such as various RF devices, for example, a high frequency filter, an 
impedance antenna, a delay element, array antennas, and the joint mold strip line, it can be large and applicable. 
[0032] Hereafter, the manufacture approach of the capacity adjustable component for RFs of this invention and the 
example of the capacity adjustable component for RFs are explained based on a drawing. 

[0033] Example 1 drawing 1 is the outline sectional view of the capacity adjustable component for RFs of this invention. 
On the ceramic substrate 1, sequential formation of the Pt lower electrode 2, the dielectric thin film 3, the Ayr bridge 4, 
and the up electrode 5 that consists of three layers of Au/Ti/Pt is carried out, respectively, and this capacity adjustable 
component for RFs is constituted. 

[0034] Below, the manufacture approach of this capacity adjustable component for RFs is explained. First, screen printing 
was used on the ceramic substrate 1, Pt paste was printed, it calcinated for 8 minutes at 800 degrees C after desiccation 
for 30 minutes by 60 degrees C, and Pt film of 0.5 micrometers of thickness was formed. Then, Pt film was processed so 
that it might become a predetermined configuration by etching, and the lower electrode 2 was formed. 
[0035] Next, on the Pt lower electrode 2 which carried out in this way and was formed, the spin coat of the precursor 
solution of the sol condition which consists of a metal alkoxide of TiO(BaySrl-y) 3 [0.5<=y<1] (barium titanate strontium) 
was carried out (process 1). this was dried by heat treatment for 10 minutes at 100 degrees C, and the desiccation gel film 
was produced (process 2). Then, in order to perform the pyrolysis of the organic substance in the obtained desiccation gel 
film, it heat-treated in the atmospheric air of atmospheric pressure for 10 minutes at 470 degrees C (process 3). After 
repeating from the process 1 to the process 3 3 times, heat treatment was performed for 45 minutes at 800 degrees C in 
the atmospheric air of atmospheric pressure for crystallization. This obtained TiO(BaySr1-y)3 thin film 3 of 200nm of 
thickness. This (BaySr1-y) Ti03 thin film 3 was processed so that it might become a predetermined configuration by 
etching. What is necessary is just to consider an organic binder as a paste, since it is viscosity accommodation when 
screen-stenciling the precursor solution of the sol condition which consists of said metal alkoxide. 
[0036] Then, on TiO(BaySr1-y)3 thin film 3, the resist for the Ayr bridge formation was used and the Ayr bridge resist 
pattern was formed. Subsequently, the target of Au was used on the above-mentioned substrate, by the DC magnetron 
sputtering method, Ar (argon) gas was supplied as sputtering gas in the membrane formation interior of a room, and Au 
electrode was formed on condition that sputtering gas ** 20mTorr and spatter power 400W. Then, it was processed by 
etching and the Au up electrode 5 was formed. 

[0037] Bias voltage was impressed between the up electrode 5 of the capacity adjustable component produced by the 
above approaches, and the lower electrode 2, and capacity rate-of-change:(Cx/Co) x100[%] (0.1-5GHz [ of test 
frequencies ] specific inductive capacity, dielectric loss, and 5GHz) (Cx is the capacity at the time of x[V] impression, and 
Co is the capacity of 0 [V]) was measured at 25 degrees C. The result is shown in drawing 2 (a) and (b). In addition, the 
specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the amount y= 0.7 of 
Ba(s) of a dielectric thin film are shown among drawing 2 (a) and (b). 

[0038] in drawing 2 (a), 1GHz, specific-inductive-capacity =455 of 0 [V], and dielectric loss tandelta=0.06 obtain, for 
example — having — **** — drawing 2 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6V impression time, and 
capacity rate-of-change =-40% and -56% are obtained. 

[0039] Although TiO(BaySr1 -y) 3 [0.5<=y<1] (barium titanate strontium) thin film was formed with the sol gel process as a 
dielectric thin film immediately after Pt lower electrode formation in the example 2 example 1, the capacity adjustable 
component for RFs was produced by the same approach as an example 1 in this example except having dipped for 10 
seconds and having performed surface treatment of a lower electrode after Pt lower electrode formation and into the 
solution of BHF:H20=1:6. 

[0040] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 3 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
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amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 3 (a) and (b). 

[0041] in drawing 3 (a). 1GHz. specific-inductive-capacity =485 of 0 [V], and dielectric loss tandelta=0.04 obtain, for 
example — having — **** — drawing 3 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6V impression time, and 
capacity rate-of-change =-48% and -60% are obtained. 

[0042] Although the lower electrode was formed using Pt paste in the example 3 example 1, the capacity adjustable 
component for RFs was produced by the same approach as an example 1 in this example except having formed the lower 
electrode using Au paste. 

[0043] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 4 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 4 (a) and (b). 

[0044] in drawing 4 (a), 1GHz, specific-inductive-capacity =460 of 0 [V], and dielectric loss tandelta=0.01 obtain, for 
example — having — **** — drawing 4 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6V impression time, and 
capacity rate-of-change =-42% and -60% are obtained. 

[0045] Although TiO(BaySr1 -y) 3 [0.5<=y<1] (barium titanate strontium) thin film was formed with the sol gel process as a 
dielectric thin film immediately after Au lower electrode formation in the example 4 example 3, the capacity adjustable 
component for RFs was produced by the same approach as an example 1 in this example except having dipped for 10 
seconds and having performed surface treatment of a lower electrode after Au lower electrode formation and into the 
solution of BHF:H20=1:6. 

[0046] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 5 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 5 (a) and (b). 

[0047] in drawing 5 (a), 1GHz, specific-inductive-capacity =490 of 0 [V], and dielectric loss tandelta=0.006 obtain, for 
example — having — **** — drawing 5 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6V impression time, and 
capacity rate-of-change =-50% and -62% are obtained. 

[0048] Although the up electrode was formed by the DC magnetron sputtering method for having used Au target in the 
example 5 examples 1-4, the capacity adjustable component for RFs was produced by the same approach as an example 1 
in this example except having vapor-deposited in order of Pt, Ti, and Au with the vacuum deposition method, and having 
formed the up electrode of an Au/Ti/Pt laminating. 

[0049] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 6 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 6 (a) and (b). 

[0050] in drawing 6 (a), 1GHz, specific-inductive-capacity =457 of 0 [V], and dielectric loss tandelta=0.02 obtain, for 
example — having — **** — drawing 6 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6V impression time, and 
capacity rate-of-change =-42% and -60% are obtained. 

[0051] Although TiO(BaySr1 -y) 3 [0.5<=y<1] (barium titanate strontium) thin film was formed with the sol gel process as a 
dielectric thin film immediately after Au lower electrode formation in the example 6 example 5, the capacity adjustable 
component for RFs was produced by the same approach as an example 5 in this example except having dipped for 10 
seconds and having performed surface treatment of a lower electrode after Au lower electrode formation and into the 
solution of BHF:H20=1:6. 

[0052] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 7 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 7 (a) and (b). 

[0053] in drawing 7 (a), 1GHz, specific-inductive-capacity =487 of 0 [V], and dielectric loss tandelta=0.006 obtain, for 
example — having — **** — drawing 7 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6V impression time, and 
capacity rate-of-change =-50% and -60% are obtained. 

[0054] Although it vapor-deposited in order of Pt, Ti, and Au with the vacuum deposition method and the up electrode of 
an Au/Ti/Pt laminating was formed in the example 7 example 5, the capacity adjustable component for RFs was produced 
by the same approach as an example 5 in this example except having replaced with Ti and having used Ta. 
[0055] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 8 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 8 (a) and (b). 

[0056] in drawing 8 (a), 1GHz, specific-inductive-capacity =457 of 0 [V], and dielectric loss tandelta=0.021 obtain, for 
example — having — **** — drawing 8 (b) — setting — x= — it is at the 4. 6, 4V [ i.e.. ], or 6V impression time, and 
capacity rate-of-change =-42% and -60% are obtained. 

[0057] Although TiO(BaySr1 -y) 3 [0.5<=y<1] (barium titanate strontium) thin film was formed with the sol gel process as a 
dielectric thin film immediately after Au lower electrode formation in the example 8 example 7, the capacity aajustable 
component for RFs was produced by the same approach as an example 7 in this example except having dipped for 10 
seconds and having performed surface treatment of a lower electrode after Au lower electrode formation and into the 
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solution of BHF:H20=1:6. 

[0058] Bias voltage was impressed between the up electrode of the capacity adjustable component produced by the above 
approaches, and the lower electrode, and 0.1-5GHz [ of test frequencies ] specific inductive capacity, dielectric loss, and 
the capacity rate of change in 5GHz were measured at 25 degrees C. The result is shown in drawing 9 (a) and (b). In 
addition, the specific inductive capacity, the dielectric loss, and the capacity rate of change when considering as the 
amount y= 0.7 of Ba(s) of a dielectric thin film are shown among drawing 9 (a) and (b). 

[0059] in drawing 9 (a), 1GHz t specific-inductive-capacrty =487 of 0 [V], and dielectric loss tandelta=0.008 obtain, for 
example — having — **** — drawing 9 (b) — setting — x= — it is at the 4, 6, 4V [ i.e., ], or 6 V impression time, and 
capacity rate-of-change =-50% and -60% are obtained. 
[0060] 

[Effect of the Invention] According to the approach of this invention, the film which consists of a non-oxidizing quality 
metal as a lower electrode is formed with a spreading thermal decomposition method. Subsequently, in order to form a 
dielectric thin film with a spreading thermal decomposition method on a lower electrode and to form further the cascade 
screen which consists of a monolayer of low resistance and a non-oxidizing quality metal, or low resistance and a non- 
oxidizing quality metal / refractory metal / non-oxidizing quality metal as an up electrode with the sputtering method or a 
vacuum deposition method on a dielectric thin film, it becomes possible by low cost to create component structure with 
little loss. 

[0061] Therefore, it becomes possible [ even the frequency of 1GHz or more ] for a capacitor property not deteriorating 
but dielectric loss manufacturing the capacity adjustable component for RFs with few outstanding properties. Moreover, 
according to the approach of this invention, since component structure can be easily formed in the shape of a thin film 
using a ceramic substrate, not using Si and a GaAs single crystal ingredient as a substrate, small and lightweight-ization 
are realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of an important section showing the structure of the capacity adjustable 
component of this invention. 

[Drawing 2] It is drawing showing the 1st dielectric constant, dielectric loss, and capacity change property of a capacity 
acljustable component of this invention. [ of an example ] 

[Drawing 3] It is drawing showing the 2nd dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 4] It is drawing showing the 3rd dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 5] It is drawing showing the 4th dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 6] It is drawing showing the 5th dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 7] It is drawing showing the 6th dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 8] It is drawing showing the 7th dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 9] It is drawing showing the 8th dielectric constant, dielectric loss, and capacity change property of a capacity 
adjustable component of this invention. [ of an example ] 

[Drawing 1 0] It is the outline sectional view of an important section showing the structure of the conventional capacity 
adjustable component 
[Description of Notations] 

1 Ceramic Substrate 

2 Lower Electrode 

3 Dielectric Thin Film 

4 Ayr Bridge 

5 Up Electrode 
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(a) RCMb) tt*H2 (a) Rtf <b) 

mmWmm(OBa.My = 0. 7<fcLfc<fc*©JtR« 

[0 0 3 8 ] 0 2 (a) CC*5l>Ttt, 1 GH 

z, 0 [V] T*CDttWmm=4 5 5, Rf«fi5fctan<S = 
0. 0 6#t#*E>*VC:fc*3, 02 (b) CC*$C>-C»* «*. 

x=4, 6T<cto%4VX«6VEn«I«p-CS^ft 10 

$=-4 0%, -5 6%^f#enrc^ 0 

[0 0 3 9 ] gU5feCT2 

7;UWSKJ:0 (Ba ¥ Sr,. f ) TiO, [0. 5^ 
y<l] (^£>^';^A* ha>^A> SHS«^ 
j&L/ctf, COl8W«r«P t TSMHBBJdEfk BH 
F : H 2 0 = 1 : 6<Dim^l O^RBSl/TTSBSffi 

[0 0 4 0 ] ±IB©i9«c*ffi-CfHRL/fcS*flISE3R-T- 20 

5 -cr. 0 . 1 - 5 G h z T<DJ:bRiI$, SI 

WMifefoitfS GHz t?©Sfl^{fc**iH^O/c. 
*£*£03 (a)W(b) CCS**. ttteH3 (a) & 
(b) * % §tm*aSJR©BaSy = 0. 7<i:l/c(h^ . 

[0 0 4 1 ] 133 (a) &£*5(,>-Ctt, Wltf, 1 GH 
z, 0 [V] r©Jt»«*=4 8 5, Rm*B#ctan£ = 
0. 0 4#»JE>*VC*Jtk 03 (b) {Ctel^TK, W*. 

tf. x = 4, 6-r«cfc%4vxw6VErttni^-csaafb 30 

$=-4 8%, -6 0%*5f#6tl-Cl^ 0 
[0 042 ] g|jffig!l3 

[0043] ±fsco <fc 5 a^-cfl2»ofcS«7ra** 

5"C-C, iUjeSSSaao. 1^5GHz-C(DJ:bRiI$, R 
«R**sJ:Of5GHzr©S«SE{b*««5EL/fc. 40 
*SJ££04 (a) Rtf <b) tC^Tc fcfcB4 (a) R 
0f(b)*, iIM!OBaIy = 0. 7il/c<h* 

[0 044] B4 <a> fcfclvctt. fflfctf. 1 GH 
z, 0 [V] T<Dj:bRtI$=4 6 0, Rm*^tan£ = 

o. oimtitfci H4 (b) (cfcc»*r«, m 

tf. x=4, B-rtttofe4VX«6VEPftDfip-CS«afb 

$=-42%, -6 0%Wf>nws o 

[0 045] gatW4 

Hj&fcW13 r«:A uT*«VI»aiK«H:||«fMni£ Or so 
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!/jvyjHS(CJ: 0 (Ba v S r a . v ) T i 0 3 [0. 5^ 
y<l] (f^>K^'J , )AXFD>^'!;A)II^f 
J&Lfcfr*, c©je»«r«AuTap«flHI5JS^ BH 
F : H 2 O = 1 : 6<Di§&*&Cl 0 #IB«b TTBIHHi 
©iI!fiI4ISl/cJaWt HJfe^Jl 

[0 04 6] ±IB<DJ: ^^c^rffiJi/^SoT^^ 

iM5eJH88SO. 1 -5GHzT?CDJtRm$. R 
S«*fei ^5 GH z "COgi^tf 4iSl//c fl -to 
Jg^^i5 (a) SO* (b) iCSW. &fcH5 (a) R 
CMb) Sia*|»J»DBaMy=0. 7iU/c«b* 

[0 04 7 ] 05 (a) it*5l>TfcJ:, Mxtf> 1 GH 
z k 0 [ V ] r<Dit§§^$ = 4 9 0, mWmfktanS = 
0. 0 0 6#n# ^>tir*>«0, (115 (b) CcfcOTU:, M 

x.«, x = 4. 6-rttb%4vx»6ven»«Frs« 

{b$=-5 0%, - 6 2%i>mhtiXl,>Z> 0 

[0 04 8] HfifcffJS 
Hj8Wl-4rttAu$-y^ F4fflOfcDCv^ h 

W-C»KS^ffiCC <fc 0 P t , T i , A u (Dm^CMSO 
TA u/T i /P t «Jl©±»««*J&sRU/c«^«. 

[0049] ±IB<DJ: Stjttt^fMlsltmMv&BX* 

5°C~C\ 9J^gl»aao. l-5GHzra)itim$, R 
ttB*fc itf 5 GH z TOgi^WiiBSOte. *<D 
Jt£iH£06 (a) SO' (b) KthTo &*$06 (a) R 

^(b)*, mm&mm<DB amy = 0. itutctz 

[005 0 1 ^6 (a)m^d 1 GH 

z, 0 [V] "C<Z)JtR«*=4 5 7, RHlIifetanS = 

o. 0 2W^nt*5^ 06 (b) cc*n>-ctt, m*- 
tf. x = 4, e 4 vxtteva^BjTSJKft 
$=-4 2%, - 6 o%#f#e>*iTi>&,, 

[0 05 1 ] »feffil6 
Htfiffl 5 T?WA uT»WB?ft«««CCR««««li 
^JjVtfjls'&lCjzK) (Ba v Sr a . T ) TiOj [0. 5^ 
y<l] <^*>B$^";^A;* hP>^-)A) WlR*Jg 
fiKUfc^, COie5fiC«lr»AuTSB«®l5flEf*. BH 
F : H, O = 1 : 6 0^*ici 0#Hiai/-CTa5«ffi 

[0052] itaoj: ^^^ar^L/tgtu^ 

5'CT\ S'J^I^O. 1 -5GHzrcDft^m$, R 
Sm^07 (a) RO' (b) $C^rT 0 ^7 (a) R 
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[0 0 5 3] B7 (a) &Cfcl>rtt* 1 GH 

z % 0 [ V ] -e<Dltmmm= 4 8 7, ^tl^tanS = 

o. 0 0 6Wie»nrts^ 127 (b) cc*jt>r», w 
[0054] gafcpn 

"C6«^#tS5c J: DPt, T i , A u (DJIBfc 
^fltAu/Ti/Pt ffg<D±S!51I@£ JFJfiS t/TTl> 
COl8*«r«. TitCfUtTa^rffll^f 

5 o cr, $j^j&£&o. 1 - 5 g h z vcDtmm^ m 

«m**$J:ff5 GHz r©§S£{k¥*8M5£Ofc. -ecD 
lfi««B8' (a)R^(b) tC^To &**H8 (a) R 
tf(b)*. ^H<*igJ®<DBafiy = 0. 1 tLtctZ 

[0 056] 08 (a) 5Cfcl>T«\ Wttf, 1 GH 
z k 0 [V] "C©itSf«*=4 5 7, ^HJI^tanS = 
0. 02lW#f>ntfcO, S8 (b) tefcOTtt, W 

[0 05 7 ] j»]8 

vOl/£%8;tCj:D (BEvStlJ T i0 3 [0. 5^ 
y<l] ho>^A) jSB&ff$ 

/KLfc:**, C©jUBW-C«AuTSf«S0flta, BH 
F : Hj 0= 1 : 6<D*M*CC1 0»BI«LtT9t« 

[0 0 5 8] ±e© j: ^a^ffirfWiLfcsau**^ 

5°CT\ Sd^&ffeO. l-5GHz-e<DJtR**, ^ 

mji^io'5 ghz T(Dm&.mtmzmj£utc 0 -e© 

*§m£09 (a) RO' (b ) &C^T 0 ft*509 (a) R 
CMb)*. ^<*^MCDBaSy = 0. 7iUciJ 

[0 0 5 9] 09 (a) icfcur«, Wttf, 1 GH 
z. 0 [V] r<DJt»S*=4 8 7, MtSffi£:tanS = 

o. oo8W|f,ntfci (39 (b)cc*jc»r«, w 

x = 4, 6rttto-64VX»6VElBniB*r«Jt* 



(7) WHWl 1-2 6 0 6 6 7 
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[0 06 0 ] 

#&{b14£Ji5*> «c 5M*!fe«*fc*MBttic J: 0 JftsW 

io 

[0 06 1 ] <tot, lGHz«l©«S(t^t^ 
Sfc* *^CD^ffitcj:tltf, SiibtS i*>GaA 

[0ffi©fa#^iftHj] 

20 »r®0-C&S o 

[EI 2 ] *»WO* 1 ©^WOM?J»W>Wt 

[0 3] 2 W^Sl 

[05] #jfeHJ3©3i 4 O^WOgaifKlR^OSW 

[0 6] **IB©»5 ©jafeffiKD^MnlXlR^tDSWi 
30 ^ ■ B*»3fcR Wg*SE{M#tt*7S"r 0rfe 

[07 ] ^i^o^eoiittWossoj^fR^oRa 
[0 8] *5sa©*7 ©sgftw^sapjses^osra 
[09] 8 (Dmmm^mm^mmTcomm 

[010] ffi*©SMpI*JR-7-©«JfitSK-r*»0«BS 
BffB0T'&£ o 

[##<DlftW] 
40 1 -fe^ 5 ^St£ 
2 

3 SittttWR 

4 vS* 

5 ±SU«i . 
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*SHW1 1 -2 6 0 6 6 7 
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